The relationship between sodium channel inhibition and anticonvulsant activity in a model of generalised seizure in the rat.
The development of novel anticonvulsant drugs with improved efficacy for the treatment of epilepsy is hindered by a lack of information regarding the quantitative relationship between target mechanism and in vivo efficacy. In the present study we have examined the correlation between the potency of structurally diverse compounds at voltage-gated sodium channels in vitro and their efficacy in a rodent model of acute generalised seizures induced by electroshock. We observed a significant correlation between the estimated affinity (Ki) of the compounds for the inactivated state of human recombinant Na(V)1.2 channels and the unbound brain concentration required for anticonvulsant efficacy. Furthermore, the data suggest that an unbound concentration equivalent to less than 50% of the Ki is sufficient for anticonvulsant effect. We noted that increasing sodium channel blocking potency was associated with increasing brain tissue binding and lipophilicity. These data suggest that there is a balance between sodium channel blocking potency in vitro and good pharmacokinetic characteristics necessary for anticonvulsant efficacy in vivo. Finally, we examined the sodium channel blocking potency of sodium valproate in relation to its anticonvulsant efficacy in vivo. We found that a higher unbound concentration of the drug in the brain was required for anticonvulsant efficacy than would be expected given its sodium channel blocking potency.